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(57) ABSTRACT

An apparatus for treating exhaust gases from a mobile inter-
nal combustion engine includes at least an exhaust pipe with
a direction of extent, a honeycomb body having at least
ceramic or extruded material, and at least one metallic fiber
mat, which 1s at least partially disposed between the exhaust

pipe and the honeycomb body. At least two zones with dif-
ferent functions are formed 1n the direction of extent by the at
least one fiber mat. At least one first zone serves a function of
mounting the honeycomb body, and at least one other zone
serves a function selected from the group consisting of ther-
mal insulation and forming a seal against gas. A vehicle
having the apparatus 1s also provided.

10 Claims, 3 Drawing Sheets
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APPARATUS HAVING A FIBER MAT FOR
MOUNTING A HONEYCOMB BODY IN AN
EXHAUST PIPE FOR TREATING EXHAUST

GASES FROM A MOBILE INTERNAL
COMBUSTION ENGINE AND VEHICLE
HAVING THE APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This 1s a continuation, under 35 U.S.C. §120, of copending
International Application No. PCT/EP2006/000494, filed

Jan. 20, 2006, which designated the United States; this appli-
cation also claims the priority, under 35 U.S.C. §119, of
German Patent Application DE 10 2005 002 929.9, filed Jan.
21, 2005; the prior applications are herewith incorporated by
reference 1n their entirety:.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to an apparatus for treating exhaust
gases from a mobile internal combustion engine, having at
least an exhaust pipe with a direction of extent, a honeycomb
body 1ncluding at least ceramic or extruded material, and at
least one metallic fiber mat, which 1s at least partially dis-
posed between the exhaust pipe and the honeycomb body.
The preferred application area for the invention 1s vehicles, 1n
particular automobiles.

The exhaust systems of mobile internal combustion
engines are exposed to considerable thermal and dynamic
stresses. They result on one hand from the combustion pro-
cesses themselves and on the other hand also from the move-
ment of the vehicle. The fluctuating load conditions in the
internal combustion engine lead to differing exhaust gas tem-
peratures, exhaust gas compositions, pressure surges, etc. The
result thereol1s that the components of the exhaust system are
also subject to fluctuating thermal stresses. In particular, 11 the
components of the exhaust system include different mater-
als, the respective thermal expansion properties are con-
stantly imposing new demands on the connection between
those components and with a view to ensuring that the com-
ponents remain at the intended position 1n the exhaust system
in the long term. In that context, particular attention needs to
be paid to the securing of a honeycomb body, which 1s pro-
duced from ceramic or extruded material, with respect to a
usually metallic exhaust pipe.

With configurations of that type, 1t 1s known that different
thermal expansion properties of the honeycomb body and the
exhaust pipe can be compensated for by compensation layers
which are disposed between the honeycomb body and the
exhaust pipe. That usually involves the use of what are known
as swellable mats, which have an ability to take up water. By
taking up water contained in the exhaust gas, the mats swell
and thereby prevent the assembly formed from the honey-
comb body, the swellable mat and the exhaust pipe from
coming loose. However, a problem with those swellable mats
1s that they do not generally satisty the dynamic requirements
in the long term, so that the swellable mat can become par-
tially detached. There 1s also a risk of the constituents which
are dissolved out of the swellable mat being volatilized, and
the effect thereof on the environment has not yet been fully
clarified.

Another known way of compensating for the different ther-
mal expansion properties 1s to use spring elements, for
example 1n the form of sleeves, spacers, etc., which are like-
wise positioned between the honeycomb body and the
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exhaust pipe. They may also form spaces which are provided
with damping materials, such as for example high-tempera-
ture-resistant, free-flowing granules or powders. However,
constructions of that type are somewhat complex to produce
and 1n some cases are likewise unable to guarantee a long
service life.

Moreover, 1t 1s also known that knitted metallic wire fabrics
can be laid between a ceramic honeycomb body and a metal-
lic exhaust pipe. Examples of such configurations include

U.S. Pat. No. 4,158,037 and German Published, Non-Pros-
ecuted Patent Application DE 38 04 559 Al.

SUMMARY OF THE INVENTION

It 1s accordingly an object of the ivention to provide an
apparatus having a fiber mat for mounting a honeycomb body
in an exhaust pipe for treating exhaust gases from a mobile
internal combustion engine and a vehicle having the appara-
tus, which are able to at least partially alleviate and overcome
the hereinafore-mentioned technical problems and disadvan-
tages of the heretofore-known devices and methods of this
general type. In particular, it 1s intended to provide an appa-
ratus which ensures permanent {ixing of a corresponding
honeycomb body 1n an exhaust pipe, while preferably at the
same time also ensuring a high efficiency with regard to the
conversion of pollutants contained in the exhaust gas. Fur-
thermore, the apparatus 1s to have improved cold-start prop-
erties, 1.€. 1s supposed to reach the required light-oif tempera-
ture of the catalytically active coating after only a very short
time. Moreover, the apparatus 1s imntended to be 1nexpensive
and also simple to manufacture in series production.

With the foregoing and other objects 1n view there 1s pro-
vided, 1n accordance with the invention, an apparatus for
treating exhaust gases from a mobile internal combustion
engine. The apparatus comprises an exhaust pipe with a direc-
tion of extent, a honeycomb body including at least ceramic or
extruded material, and at least one metallic fiber mat at least
partially disposed between the exhaust pipe and the honey-
comb body. The at least one fiber mat forms at least two zones
with different functions 1n the direction of extent. The at least
two zones include at least one first zone having a function of
mounting the honeycomb body and at least one other zone
having a function selected from the group consisting of ther-
mal insulation and sealing against a gas.

A “mobile internal combustion engine™ 1s to be understood
as meaning in particular engines for vehicles (such as for
example automobiles, ships, aircraft, etc.), for tools and
equipment (such as for example lawnmowers, saws, etc.) and
similar, movable internal combustion engines. The fuel used
1s of no relevance in this context.

The “direction of extent” of the exhaust pipe substantially
characterizes the direction of flow of the exhaust gas. The
components of an exhaust system are usually positioned 1n
such a way 1n the exhaust pipe that the exhaust gas can tlow
through them 1n the direction of extent of the exhaust pipe.

The term “honeycomb body” 1s to be understood as mean-
ing, for example, carrier bodies for a catalytically active coat-
ing, which have a multiplicity of passages or channels. The
passages usually run substantially parallel to one another and
in the direction of extent. The passages are bounded by pas-
sage walls, which 1n many cases are formed of an extruded
ceramic.

A “fiber mat” 1s to be understood as meaning a combination
of metallic fibers, for example 1n the form of a woven fabric,
a knitted fabric, an irregular layer or the like. The mat may
also be referred to as a web, fleece or non-woven material.
The metallic fibers used include a material which 1s able to
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withstand high temperatures and 1s resistant to corrosion.
They include 1n particular an 1ron base material to which
alloying elements are added, with at least one alloying ele-
ment being selected from nickel (18-60% by weight) or chro-
mium (15-25% by weight) advantageously being present.
One example of suitable fibers 1s: 70% by weight of 1ron, 25%
by weight of chromium and 5% by weight of aluminum,
although standard impurities may of course also be present.

The fiber mat can be produced by using fibers which are
identical or different (for example with regard to the fiber
length and fiber diameter). For most applications, just one
metallic fiber mat 1s positioned between the honeycomb body
(or a plurality of honeycomb bodies ) and the exhaust pipe, but
in special circumstances it 1s also possible to provide a plu-
rality of fiber mats disposed adjacent one another, 1n particu-
lar 1n the direction of extent.

This concept 1s now moving away from the preconception
that the fiber mat has a pure mounting function. It 1s therefore
proposed that the at least one fiber mat be used to form two
zones of different function. In this case, a first zone has a
device for mounting the honeycomb body, 1.e. it 1s used for the
known function of mounting the honeycomb body. The
devices used for this purpose 1n particular provide a suitable
thickness of the fiber mat and/or a type of fiber and/or fiber
configuration which has been adapted to the expansion prop-
erties of the exhaust pipe and the honeycomb body.

Furthermore, however, at least one other zone 1s realized,
which (at least in part and preferably predominantly) has a
different function. As an explanation, 1t should be pointed out
at this point that the term “zone” 1s to be understood as
meaning a particular section between the honeycomb body
and the exhaust pipe. The zone may be formed by one fiber
mat, by a plurality of fiber mats or between fiber mats.

Another function may reside, for example, 1n providing a
thermal 1nsulation at least 1n a subregion between the honey-
comb body and the exhaust pipe or between these two com-
ponents toward the fiber mat. The provision of a zone of the
fiber mat having a device for thermal insulation allows the
operation of heating up the honeycomb body atfter a cold start
to be accelerated, so that the honeycomb body, through con-
tact with the warm or hot exhaust gas, quickly reaches a
temperature which allows the catalytic reactions to be started.
The provision of an insulation reduces the flow of thermal
energy taken up by the honeycomb body out toward colder
edge regions, such as for example the fiber mat or the exhaust
pipe. This allows, for example, improved conversion proper-
ties to be achieved on the part of a honeycomb body con-
structed as a catalytic converter.

Moreover, 1t 1s also possible for this other zone to seal off
the at least one fiber mat, 1.e. to be made gas-impermeable at
least 1n one direction. The at least one fiber mat generally fills
a type of annular space between the honeycomb body and the
exhaust pipe. The fiber mat 1itself, of course, does have a
certain porosity, which means that a large number of cavities
or passages for a gas are present in the fiber mat. This now
cnables the exhaust gas to flow past the honeycomb body,
which means that there would be a risk of some of the
exhaust-gas stream not being converted. In order to avoid this,
there are devices for forming a seal with respect to the gas
through the use of the at least one metallic fiber mat. This
leads to more efficient conversion of pollutants 1n the exhaust
gas. For this purpose, the metallic fiber mat 1s preferably
formed by using fibers which have a fiber diameter 1n a range
of from 0.02 to 0.1 mm (in particular 0.02 to 0.06 mm). In this
case, the exhaust gas tlows onto the fiber mat over the thick-
ness of the fiber mat, so that the fiber mat can be sealed over
the length of the fiber mat. This may mean that the fiber mat
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itself can have a certain porosity provided that 1t 1s impossible
for a significant flow of exhaust gas to penetrate through the
fiber mat over the length of the fiber mat (e.g. between 5 mm
and 15 mm). In this case, the porosity may vary, for example
in a range up to 80%, with a preferred range being from 60%
to 80%.

In accordance with another feature of the invention, the
first zone includes only metallic fibers which are connected to
one another. In this case 1t 1s therefore proposed for the type of
fiber or the type of mat to be selected by taking into account
the different thermal expansion properties of the honeycomb
body and the exhaust pipe which are present. This first zone of
the fiber mat 1s advantageously under permanent compressive
load, so that this first zone ensures permanent contact of the
fiber mat toward the exhaust pipe and toward the honeycomb
body. The metallic fibers are connected to one another by
technical joining, 1 particular by high-temperature brazing,
sintering, welding etc. It 1s particularly preferable for the
metallic fibers to have a fiber diameter 1n a range of from 0.1
mm to 0.4 mm. The fibers are preferably constructed as “end-
less” fibers and braided together to form a type of knitted wire
tabric. If the fiber mat 1s configured as a type of irregular fiber
layer, 1t preferably includes fibers with a mean fiber length 1n
a range of from 5 mm to 25 mm. It should also be noted that
the fiber mat may be substantially smooth or at least partially
structured, in which case a corrugated structure 1s preferred 1n
particular when using the configuration as a knitted wire
fabric.

In accordance with a further feature of the invention, with
regard to a honeycomb body, a plurality of first zones are
provided, between which the at least one other (second, third,
etc.) zone 1s provided. The provision of a plurality of first
zones, 1 particular two first zones, 1s mtended to ensure
locally limited and uniform mounting of the honeycomb
body. The first zones 1n this case are each advantageously
disposed 1n the vicinity of the end sides of the honeycomb
body. This produces a central section which 1s suitable for
other functions which are realized by the further zones. In this
case, this central section 1s advantageously larger than the first
zones, 1n particular 11 the centrally disposed other zone has a
device for thermal insulation.

In accordance with an added feature of the invention, the
plurality of first zones are constructed with a separate fiber
mat, these being connected to the device of the at least one
other zone. This means, for example, that the separate fiber
mats of the first zones are connected to one another by way of
a separate component without themselves being 1n direct
contact with one another. Components of this type may be
pins, metal sheets, hooks or similar, in particular metallic,
components. They are captively connected to the respective
fiber mat, in particular by high-temperature brazing, welding
or being hooked together. In this way 1t 1s possible for the
respective fiber mats to be selected approprately, taking into
account the position 1n the exhaust system and/or the stresses,
so that the fiber mats, for example, have different properties.
A connection between these two fiber mats 1s now made
possible by separate components, which 1n addition to their
holding function in particular also have a further function, e.g.
an insulating and/or sealing function. This allows a very
flexible structure, while at the same time ensuring inexpen-
s1tve manufacture even as part of series production.

In accordance with an additional feature of the invention,
the at least two zones differ at least in terms of their zone
length 1n the direction of extent or zone thickness perpendicu-
lar to the direction of extent. A configuration in which the first
zone overall has a predetermined zone length which 1s shorter
than the sum of the zone lengths o the other zones 1s preferred
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in this context. In principle, each individual zone may have a
separate zone length and/or zone thickness, but 1t 1s also
possible for a plurality of zones, (in particular of the same
function) to have the same zone length and/or zone thickness.

In accordance with yet another feature of the invention. It 1s
also proposed that the device for thermal isulation be dis-
posed 1n such a way that 1t surrounds the honeycomb body.
Theretore, the device for thermal insulation constitutes a
protective sleeve with regard to heat conduction or thermal
radiation 1n the radial direction. In this way, heat transier from
the honeycomb body which 1s heating up to the environment
1s significantly reduced. The device for thermal insulation
may 1n this case also include a plurality of devices disposed
concentrically with respect to one another.

In accordance with yet a turther feature of the invention,
the device for thermal insulation includes a foil-like layer
which has lower heat conduction properties than the at least
one fiber mat. The foil-like layer may be disposed on one of
the surfaces of the fiber mat layer, butitis also possible for the
to1l-like layer to be integrated or incorporated 1n the fiber mat.
The foil-like layer advantageously includes at least one of the
tollowing materials: 1ron base material with at least one alloy-
ing clement selected from the group consisting of nickel,
chromium, aluminum. The layer thickness 1s in a range of
from 0.03 mm to 0.2 mm.

In accordance with yet an added feature of the invention,
the device for forming a seal with respect to a gas extends over
the entire zone thickness. In this case, the device for forming
a seal preferably on one side bears directly against the hon-
eycomb body and on the other side bears directly against the
exhaust pipe. It 1s very particularly preferred for these devices
to be connected by technical joining at least toward one
component out of the honeycomb body and the exhaust pipe.
The device for forming a seal 1s advantageously constructed
in such a way that it can compensate for the ditferent distances
between the honeycomb body and the exhaust pipe which
occur 1n use through the use of (elastic) deformation without
losing contact with the components.

In accordance with yet an additional feature of the mnven-
tion, the device for forming a seal with respect to a gas 1s
provided by at least one of the following devices:

a different type of fibers as compared to the first zone,

a different configuration of the fibers as compared to the

first zone,

additional filling material, or

an additional gas-impermeable barrier element.

The type of fibers 1s distinguished, for example, by the
material, the fiber length, the fiber diameter, the fiber surface
area, etc. The configuration of the fibers relates, for example,
to the mixing ratio of different fibers, their orientation with
respect to one another, the way in which the fibers are con-
nected to one another, etc. For example, it 1s now possible for
a zone which 1s virtually sealed with respect to gas to be
formed by relatively thick fibers which are disposed 1n a
particular way, for example in the form of a woven fabric. To
provide assistance, 1t 1s possible, for example, to admix addi-
tional filling material, which places itself 1n remaining cavi-
ties or on the surface of the fiber mat 1n such a way that the
fiber mat 1s ultimately impermeable to gas. At the same time,
it 15 also possible for a gas-impermeable barrier element to be
positioned between the fiber mats, integrated 1n a fiber mat
and/or positioned on a fiber mat. The barrier element being
used may, for example, be sheet-metal strips, sealing rings,
sealing lips, efc.

In accordance with again another feature of the mvention,
a device for thermal imnsulation and a device for forming a seal
with respect to a gas are provided 1n the at least one other zone

10

15

20

25

30

35

40

45

50

55

60

65

6

and these devices are formed as a single piece. This 1s to be
understood as meaning 1n particular that one component per-
forms both functions, for example by this component includ-
ing a suitable material for thermal insulation while at the same
time being disposed 1n such a manner as to form a seal with
respect to or against gas.

With the objects of the invention 1n view, there 1s concomi-
tantly provided a vehicle, comprising a mobile imnternal com-
bustion engine, and an exhaust system having an apparatus
according to the invention.

Other features which are considered as characteristic for
the mvention are set forth in the appended claims. In this
context, 1t should be noted that the features which are listed
individually 1n the claims can be combined with one another
in any technologically appropriate way, and likewise repre-
sent possible configurations of the apparatus according to the
ivention. Further features of the description can be used to
turther characterize the apparatus according to the imvention.

Although the invention 1s 1llustrated and described herein
as embodied 1in an apparatus having a fiber mat for mounting
a honeycomb body 1n an exhaust pipe for treating exhaust
gases from a mobile internal combustion engine and a vehicle
having the apparatus, 1t 1s nevertheless not intended to be
limited to the details shown, since various modifications and
structural changes may be made therein without departing
from the spirit of the invention and within the scope and range
of equivalents of the claims.

The construction and method of operation of the invention,
however, together with additional objects and advantages
thereof will be best understood from the following descrip-
tion of specific embodiments when read 1n connection with
the accompanying drawings. The mnvention 1s explained in
more detail below with reference to the figures. It should be

noted that the figures show particularly preferred exemplary
embodiments of the invention, but the invention 1s not
restricted to these embodiments. It should also be noted that
the illustrations 1n the figures are diagrammatic, and 1n par-
ticular they are not generally suitable for illustrating size
ratios.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 1s a diagrammatic, perspective view of a vehicle
with an exhaust system;

FIG. 2 1s a fragmentary, perspective view of an exhaust
pipe, honeycomb body and fiber mat;

FIG. 2A 1s an enlarged, perspective view of a portion IIA of
FIG. 2;

FIG. 3 1s a fragmentary, longitudinal-sectional view of a
variant embodiment of the metallic fiber mat with a plurality
of zones;

FIG. 4 1s a fragmentary, longitudinal-sectional view of a
further variant embodiment of a fiber mat with a plurality of
zones; and

FIG. 5 1s a further enlarged, cross-sectional view of another
variant embodiment of a fiber mat with a honeycomb body.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the figures of the drawings in detail and
first, particularly, to FIG. 1 thereol, there 1s seen a diagram-
matic 1llustration of a vehicle 16 which includes a mobile
internal combustion engine 2 (e.g. a spark-1gnition or diesel
engine). The exhaust gas generated in the internal combustion
engine 2 1s passed through an exhaust system 17, with the
pollutants contained in the exhaust gas being converted and



US 7,713,492 B2

7

the exhaust gas ultimately being discharged to the environ-
ment. The exhaust system 17 includes a plurality of compo-
nents which are disposed 1n an exhaust pipe 3. For example,
in the direction of the extent 4 of the exhaust pipe 3, the
exhaust gas flows through a plurality of honeycomb bodies 5
which have different functions. By way of example, the hon-
eycomb bodies 5 may be configured as catalytic converters,
filters, particulate separators, adsorbers, heating elements,
mixers or the like.

FI1G. 2 diagrammatically depicts an apparatus 1 for treating,
exhaust gases, having a honeycomb body 5 made from
ceramic material. The honeycomb body 5 includes a multi-
plicity of passages or channels 18 which are formed by pas-
sage walls 19. The honeycomb body 5 1n this case 1s 1llus-
trated 1n the form of a cylinder, but other configurations of the
honeycomb bodies 5 are also feasible in principle. A metallic
fiber mat 6 1s disposed around the honeycomb body 5 and 1s
used to hold the honeycomb body 5 1n the exhaust pipe 3. In
the variant embodiment shown, the metallic fiber mat 6 1s
tormed over the entire length of the honeycomb body 3 1n the
direction of extent 4, but this 1s not absolutely imperative. As
can be seen 1n FIG. 2A, the metallic fiber mat, web, fleece or
non-woven material 6 1s constructed with fibers 10 which
have a predeterminable fiber length 20 and a predeterminable
fiber diameter 21.

As 1s seen 1n the direction of extent 4, the metallic fiber mat
6 has a plurality of zones of different functions. First of all
there 1s a second zone 8, which has a device for forming a seal
with respect to a gas. This 1s followed by a first zone 7
including a device for mounting the honeycomb body 5. This
1s then followed by a third zone 9 including a device for
thermal 1nsulation. The zones are completed by another first
zone 7 including a device for mounting the honeycomb body
5. A configuration of the zones 7, 8, 9 of this type has the
advantage that (1f the direction of flow of the exhaust gas
corresponds to the direction of extent 4) the hot exhaust gas
comes 1to contact firstly with the second zone 8, which
prevents the exhaust gas from penetrating further into the
metallic fiber mat 6. The mounting of the honeycomb body 5
1s 1n principle effected by the two first zones 7 which are
annular 1 form and are disposed 1n the vicinity of the end
sides of the honeycomb body 5. Between these two {irst zones
7 there 1s the relatively large third zone 9, 1n which the thermal
insulation has a particularly great effect. The second and third
zones may be referred to together as at least one other zone.

FIG. 3 shows a portion of the apparatus 1 for treating
exhaust gases. The honeycomb body 5 1n this case 1s 1llus-
trated with a multiplicity of the passages 18 and the passage
walls 19 are shown in section. A plurality of components
which can be assigned to different zones based on their func-
tion are disposed between the honeycomb body 5 and the
exhaust pipe 3. In the i1llustrated variant embodiment, the
connection between the honeycomb body 5 and the exhaust
pipe 3 1s realized through the use of two separate fiber mats 6
which are spaced apart from one another 1n the direction of
extent 4 and are connected through the use of a foil-like layer
13 which 1s 1n contact with both fiber mats 6. As an additional
protective measure, a protective element 22 1s provided in the
region of an end face of the fiber mat 6 illustrated on the left.
The 1ntention 1s for this protective element 22 to prevent the
fibers from being directly exposed to the dynamic loads.

As 1s seen 1n the direction of extent 4, 1.¢. from left to night
in FIG. 3, the fiber mats provide the following zones: a {first
zone 7, which 1s used to mount the honeycomb body 5 with
respect to the exhaust pipe 3. This 1s followed by a third zone
9 with a device for thermal insulation. The foil-like layer 13 1s
disposed between the fiber mat 6 and the honeycomb body 5
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as a device for thermal 1insulation. This layer 13 impedes heat
transier from the honeycomb body 5 to the fiber mat 6 and to
the exhaust pipe 3. This 1s followed by a second zone 8 which
has a device for forming a seal with respect to a gas. The
device 1s once again realized by a foil-like layer 13, since the
configuration selected for the second zone 8 1s now such that
the layer 13 bridges a gap between the honeycomb body 5 and
the exhaust pipe 3. Consequently, 1t 1s 1impossible for any
exhaust gas to flow through the second zone 8 1n the direction
of extent 4 or direction of flow. A third zone 9 with a device for
thermal insulation 1s again provided in the section in which
the layer 13 now bears against the exhaust pipe 3, namely

between the second fiber mat 6 and the exhaust pipe 3. This 1s
tollowed by another first zone 7 with a device for mounting
the honeycomb body 5.

FIG. 4 shows another variant embodiment of a fiber mat 6
disposed between the honeycomb body 5 and the exhaust pipe
3. In order to position the fiber mat 6, the exhaust pipe 3 1s
constructed with a projection 23, against which the metallic
fiber mat 6 bears. In the region of the metallic fiber mat 6
1llustrated on the lett, this fiber mat 6 1s provided with a filling
maternial 14. The filling material 14 1s used, for example, to
stabilize the fiber assembly, to form a seal or also as a catalyst
for the conversion of pollutants. This 1s followed by a barrier
clement 15 which 1s used to seal off the fiber mat 6. This
barrier element 135 1s in turn adjoined by a section 1n which the
fiber mat 6 1s 1n direct contact both with the honeycomb body
5 and with the exhaust pipe 3, so as to generate a first zone 7
with a device for mounting the honeycomb body 5. Thereat-
ter, a zone thickness 12 of the metallic fiber mat 6 changes,
with a third zone 9 being formed by integration of the foil-like
layer 13. The layer 13 1s additionally provided with a spring
clement 24 so that through the use of a very small contact
region with the exhaust pipe 3, 1t 1s nevertheless ensured that
the metallic fiber mat 6 bears permanently against the honey-
comb body 5 1n the region of the third zone 9. On the right-
hand side, this third zone 9 1n turn adjoins a first zone 7, which
again has an increased zone thickness 12. To the right of this
can be seen a third zone 9, the zone length 11 of which 1s
substantially determined by the configuration of the layer 13.
In this case too, the layer 13 has a spring element 24, which 1s
now intended 1n particular to ensure that contact between the
fiber mat 6 and the honeycomb body 3 1s suppressed 1n the
region of this third zone 9, so as to form an additional air gap
which also serves for thermal insulation.

FIG. 5 shows a fragmentary view ol another variant
embodiment of a fiber mat 6 with a honeycomb body 5. The
ceramic honeycomb body 5 in this case has thin passage walls
25 and a thucker outer wall 26, which allows a higher com-
pressive loading of the honeycomb body 3. A fiber mat 6 1s in
turn disposed between the exhaust pipe 3 and the honeycomb
body 3. In this case, this fiber mat 1s not smooth, but rather has
a structure 28 which has regular extremities 30, e.g. peaks and
valleys. It 1s preferable for these extremities 30 to run not
parallel but transversely to the direction of extent of the pas-
sages 18. The illustrated fiber mat 6 1s constructed as a type of
knitted wire fabric and has “endless™ fibers with a fiber diam-
eter of 0.2 mm. Theretfore, the fiber mat 6 has an inherent
stability which maintains the structure 28. In order to provide
the fiber mat 6 with a sealing function, 1t 1s possible for
closures 29 to be incorporated 1n the structure 28 (on both
sides). There 1s a pressure distributor 27 1n order to avoid
pressure peaks in the region of contact of the structured fiber
mat 6 through the extremities 30 to the honeycomb body 5.
The pressure distributor 27 may also be formed, for example,
with a smooth irregular fiber layer.
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In principle, it should also be pointed out that a plurality of
honeycomb bodies can be fixed 1n the exhaust pipe (simulta-
neously or separately from one another) using the configura-
tions of fiber mats and additional elements described herein.
The configurations of the individual zones with respect to one
another can also be varied substantially freely in this context.
It 1s preferable for a device for thermal insulation to be pro-
vided 1n a region of the honeycomb body which the exhaust
gas 1o be purified reaches first, 1n order to ensure that this
region 1s heated up and reaches 1ts light-oif temperature as
carly as possible. Once the catalytic action has been started,
the increase in temperature propagates virtually indepen-
dently through the honeycomb body.

The mvention claimed 1s:

1. An apparatus for treating exhaust gases from a mobile
internal combustion engine, the apparatus comprising:

an exhaust pipe with a direction of extent;

a honeycomb body including at least ceramic or extruded

material;

said exhaust pipe and said honeycomb body defining a gap

therebetween;

at least first and second metallic fiber mats at least partially

disposed between said exhaust pipe and said honeycomb
body and mutually spaced apart 1n said direction of
extent, said at least first and second fiber mats forming at
least three zones with different functions 1n said direc-
tion of extent;

said at least three zones including at least one first zone
having a function of mounting said honeycomb body, at
least one third zone having a function of thermal 1nsu-
lation and at least one second zone having a function of

sealing against a gas;
said at least one {first zone including only metallic fibers

connected to one another; and
said at least one second zone and said at least one third zone
being at least partially formed of a foil-like layer, said
toil-like layer being partially disposed between said first
fiber mat and said honeycomb body, said foil-like layer
being partially disposed between said second fiber mat
and said exhaust pipe and said foil-like layer thereby
forming a seal with respect to a gas by bridging said gap.
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2. The apparatus according to claim 1, wherein said at least
one first zone 1s a plurality of first zones relative to said
honeycomb body, and said at least one second zone and said
at least one third zone are disposed between said {irst zones.

3. The apparatus according to claim 2, wherein said plu-
rality of first zones are constructed with separate fiber mats
being connected by said at least one second zone and said at
least one third zone.

4. The apparatus according to claim 1, wherein said at least
three zones differ with regard to a zone length thereof 1n said
direction of extent or a zone thickness thereof perpendicular
to said direction of extent.

5. The apparatus according to claim 1, wherein said ther-
mal insulation function i1s provided by a device for thermal
insulation surrounding said honeycomb body.

6. The apparatus according to claim 5, wherein said device
for thermal insulation includes said foil-like layer having
lower heat conduction properties than said at least one fiber
mat.

7. The apparatus according to claim 1, wherein said sealing
function 1s provided by a device for forming a seal against gas
extending over an entire zone thickness.

8. The apparatus according to claim 7, wherein said device
for forming a seal against gas 1s provided by at least one of the
following devices:

a different type of fibers as compared to said at least one
first zone;

a different configuration of fibers as compared to said at
least one first zone;

additional filling material; or

an additional gas-impermeable barrier element.

9. The apparatus according to claim 1, wherein said ther-
mal msulation function and said sealing function are respec-
tively provided 1n said at least one third zone and said at least
one second zone by a device for thermal insulation and a
device for forming a seal against gas, said devices being
formed as a single part.

10. The apparatus according to claim 1, wherein said gap 1s
bridged only by said foil-like layer in said second zone.
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